Effect of mobile phase composition on the binding kinetics of chiral solutes on a protein-based high-performance liquid chromatography column: interactions of D- and L-tryptophan with immobilized human serum albumin.
This work examined the kinetic interactions of chiral solutes on immobilized protein columns, using the binding of D- and L-tryptophan to human serum albumin as a model. Based on band-broadening studies and previous measurements of the association equilibrium constants (Ka) for this system, estimates were obtained for the dissociation and association rate constants (kd and ka) for D- and L-tryptophan under a variety of operating conditions. The relative importance of ka versus kd in creating changes in the overall binding affinity was then considered. For example, an increase in temperature from 4 to 45 degrees C gave a large change in ka for L-tryptophan that was due both to an increase in kd and to a decrease in ka, while ka and kd for D-tryptophan showed a parallel increase that led to a much smaller temperature dependence for Ka. Similar comparisons between ka, kd and Ka were performed over a range of pH values, ionic strengths and solvent polarities. It was also possible from these studies to examine the changes in enthalpy and entropy that accompanied the formation of the activated complex between human serum albumin and each solute. The results from this work were then used to illustrate the importance of kinetics and band-broadening in protein-based chiral separations, and an example was provided showing how this type of kinetic data might be used to help optimize such separations.